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(54) POWER-UP RESET SIGNAL GENERATING CIRCUIT FOR SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a power up 
preset signal generation circuit capable of generating an 
accurate power up reset signal, even in a semiconductor 
device using a reverse bias voltage. 

SOLUTION: A PMOS transistor(TR) 5 to be turned on by 
reverse bias voltage Vbb is connected to an output node 
n12 for outputting a reset signal. An NMOS TR 4b has a 
long-channel length. When the channel length of the TR | Hjj 
4b is extended, an accurate reset signal is not u 
generated, even when voltage Vdd is boosted up to a 

sufficiently high level. A reset state may be held, but * 

when a voltage Vbb starts to be generated after a 
sufficiently high level of the voltage Vdd, the TR 5 is 
turned on and pull-down operation is executed, so that 
no trouble is generated. 
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1 ] K v 2 AW 7 X «BE*»*-T * A* y ^ A 
-f 7X n&m*km & *> o cd A y - 7 y ^ U ir 

* h«««*liIK. 

3MOS h7>yX^^f m^i*^lX^»M 39 
2 lESSO A «7-7*:/y-fey> «H*§E£[5l J». 
[■MO! 4] Utyh«*B*ttlWll i3MO 

nv-Tv -?mmmn&¥- b ts^n^t§s4 m 

OS h^>vX^^M(C^t?^^3fBifc0^9-T^ 

[«F*H5] »JtyhWffl*«l«lt I3MO 
S h7>y7^^4MOS h^>$?X*tXip«BE 
i©IHJCK»t6tU ?fr7vttmztL*KV—7y? 

ww«^*y-h.tswr»frr*jB5Mos h7>y 30 

[i**S6] I4MOS b5r>zSX?<D^**)im 
S5MOS h^>^X^£>^*;kg<2 1 5fg0Lh 

w*9i7] u-fey bm^&mti-rzmjjmz* i« 

< 7XiEl:iS DTilt 5 P MO S h^>:xX^£, 

[5g^<D§¥lfflfciK9§] 
[0 0 0 1] 



#H^F8 - 3 2 1 7 5 8 

2 

[0 0 0 2] 

S 7 >y^(ramp wave) om?HSJE V d d 

uCD*fi«EVdd®l/^NMOS b 
^^X^OUSHIWBEV t niPMOS>7>/7; 

££»fFT*. Sot, maiSH V d d (DfiVtoMihmz 

•fey h«fl-»*ia*tt, "Vtn + Vtp" CDWBEl^ 

[0 0 0 3] ^.kaftA^— 7^^'Jty 
mKOftffafBtbTtt, "AndrewM.Love " \Z&Z> 1 
9 9 1^7 H 9 B#*S#fF5, 0 3 0, 8 4 5**KB 

t7he^iM^^iT$)^ 0 ips, io, 

11, 14 a, 15HPMOSh7>^, 12, 1 
6ttNMOSh7>^^, 13ttNMOS*t/V> 
14bttPMOS^Y/V>^*^ ZL<Drt*7 — 7 

Untt«S»mUT»31 VW" VUKoy-fey hAMVX 

[0 0 0 4] 

-7y^Jty h«*353i0*tt, cfc0K*«ftStifc 

OD RAMTfB'J 71/7 yaHM^NMO S b?>i? 
X ^ CO b # ^tt«EE0>ft5^f fc & El £ » Ay £ A*-f T X 

7Xm&2£$iS\Z+ »-lV 2V0A7^/H7X 

mjBEVb bSJSSLTNMOS h7>yX^©nW^ 

■EVddOKW "V t n + V t p" ^^>t^ 
[C®jf^-r^)o C0>rz&, NMOSh7>yX^OA*7^ 
W7X«EVb b5B±ffir<Z)«iR«EEVd d# "Vdd 
<Vtn + Vtp" Ol/^»:*5t*K:a /V7—7 

[0 0 0 5] IPS, K«»fc«)l:NMOS h^>>>x^ 
Olt^IiffV t nSfift$Bl:liNMOS h^>^ 
X*<DJVV>7 \Z/ty 9rt<i TX^JEV b b $:gftbT$ 

Ste ei©fc«>coiB*tbT, ;ty 

^AW7XiEVbb^f5^)Vdd<V t n + V t p 
<DU*JM;:«S«JEVdd#»S£*K:, U#^iffi«JBE 
Vtnti, A*7^m7XtEVbb^g(:fe^§b 

>7&m<ommmEEv d d&&&'zn2>mm±L±ifm\z 

^ViT, fgfffVdd^PMOS h7>yX^ 1 0, 
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1 10b*Vi««EV t p<Ofnj;0fcW<3&:<&t. J*IgB 
y-PNlOtEVnlH mjlSJEVdd^^PMO 
S Y=y>V7,^ 10, 11 <Z>#b#WB«JEV t pio, 
V t puCDfO^tM'^effiVd d-Vtpn-Vtpio 

OSh7>^16lt AV^AMTXlEVbb^ 
£ffl-cb£v*tt«EV t hdtfifr>ttBK:fe«a>T* 

— FN l<D«EEVn 1 0 ;t>tcft;£ pj 
1Btttf*ft*. ffl*OUT = U*yh«*OTfll 

[0 0 0 6] £0>*Jlt£Bfr<fc&K:te, NMOSh7> 

»T?»fPIM6b«:^a:^3^:«'&&t>t3. fiPft. NMO 
S h^>^X^ 1 6cD^^^SMfflif£W^o^C0T 

[0 0 0 7] a±©«fc5«:**»llfc«E*T**MT" 

TNMOS N5>^X^CDb#^ffl@JEV t nd*ffi<fc: 

"T^o KHi«*fr»fc»l:±« NMOS b7 

>^X^<0b#VMt«EEV t n0a[;»/W-7 

[0 0 0 8] 

±n»i A y ^ AW 7XtE^^t^A^ >7 AW 7 

-f^ffirtiStcffittsn, ;t7?;H7xtEl:ffiot»J 



(3) #i?8- 3 2 1 7 5 8 

. S3MOS b7>yX^«^Mtn^Wf 

^>o ^oi^ S3mos b?>i?x&\zM&mmz 

os V7>V7,$t.^m&.L<omzWLtt*>*u ?)vt 
v7^mz&%nv-7 v7Mwm^*>f-v\z%>tfx 

[0 0 0 9] *«WJc«kntf, a*7^;H7X 

^X*<h, ;t y ?W T^tEEtKCtilt S PMO 
[0 0 10] 

*fl^y-7y^'Jty hm-^fS£ims§Tteu maim 

JEVdd*§chgip«EVs sflStoWUC «aimjEVd 
d <7>±# JCifctfJ l/T±#TS^7 y ;7fOTP{I^£^£ 

#Rtt, «««JEVd d ft V— 1^*** 

7>^x? l © FH >^&8«!^Klfcfijfi2 
SfAT^S. P MO S h 7 1 CD^- HStf H 

F*» rtS/-Kn 1 1j&>S£2P«JEVs s^Wnt 

[ooii] ^ohjkt, msM&v&dtmz \z7^t 

^o\Z^>^m.mxmi^t^m^. PMOSh7>yX 

^ lov-x-Hw >R8«js i p i iciDrtffly-H 

n 1 1 <B«BE#K5££n*. ^£0. fi«;-Hn 1 1 

40 <DSjE^vn i i (h-rna, *©s;T?s-rc:«h^T# 

So IS, SC* "R" teU JS^E2(DSSiMT^^ 0 
[ftl] Vn 1 1= I p 1 XR 

[0 0 12] ^©^f, ftF&^0ffi«Htffi&ffiS!l?*fe 

;nj:0fePMos h7>i;x& KD^v^juzmi o 

[0 0 13] ^I/7y^S©PMOS h^>i^X^ 1 
50 RtfggUlC^O, gitlt8$n^/-Fn 1 1 
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[0014] y-t* h^tt^<h&£aj*/-Kn i 

. 2i:«It3, S25 1 t^;TONMOS h7>y7^4 
" b, 4atPMOSh7>^5^6iffiSnfcy 

•4b©HW>J&«»«$n4. NMOSh7>W4 
b(DV— Xt£kiS2p«JEVs sv;-x^^cNM 
OSh7>^4aOHH>*t8«snT*D, 21 
n6NMOSh7>^^4a, 4 b ©ft**-- MS, ^ 
;i/7y^ROfi«;-Fn 1 lfcJMKStt*. 
Uir>y h^ffi**JffiMf»<DPMOS h7>^^5 
tt. fOV- XWMOS h7>yX^4b©F W> 
f©HK>^NMOS h7>yX^4b©V-X 

K^n*nigtt$nT:fc?K hps, ffl*;-Kni2t 

NMOS h7>yX^4 at©BKNMOS h7>yX 
^4btPMOS h7>yX^ 5 fctfM^lfclAnShT 
PMOSb7>yX^5^-Mlfi Ay^/t 

EVbbtfft»Sn-B. NMOSh7>yX^4bH 
MONMOS h^>> ? X^CD^^^;^<fcO^Jl 5 IS 
fiVift*W.tU NMOSh7>yX^4aStfP 

[0 0 15] ^®J:5ft;\7-7yMty hOT** 
©KiC^^T, 0 3 iC^Tcfc 5 (1, f|^«EEVd dtf>± 

SEVn 1 1 jWWn-rntf, :ni:eCTPMOSh7 

Hn 1 2 fcJStt^WBE V n 1 2 t>miimjE V d d CDM1M 
{Cfl£^T»Jn"r«. fit, «EWEVdd*tO V*>S 
"Vtn + Vtp" *XCDl/^;HcS^>o^f^ «flEV 
n 1 l&tfUJEVn 1 2^itJnLTfex NMOS h^> 
yX^4b05 1 t^Mi< 8NMO 

s h7>vx*4 b\tty<b&m*%m'Tz>* m 

Dt> 1 5fS&±fi< «jK«JEVddfc# 

[0016] isfrvtzwz— &-e^m\z, NMOS 

f£# © ^fc^Mi cfcoT temiH«JE V d d tft-Mfr lw ±# L 

h ^ /H 7X1E V b b $S^^> P MO 

S h7>yX^ 5£Rl*T^CDP*£#«bT^*. IP 
/ty-T^yfflSlT-milimHVddl/^;^ "Vd 
d<V tn+Vtp" 0l/^H:^^^^«A7^AW 
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yxmm^±mm^r. aotPMosh7>^ 

l/^S?±*«nHAy^;H7X«EVb b^SS$ 

n*©-?, u(:n<fc0PMosh7>yx^5^t> 
[0017] jk±ojb*. Ay-zy^aiai^feviTta 
mm wr iciEflgK-try h^tv ^coai^y-Kn 1 

2&*>'Ol3i&nrz'( >/\*— >6 a, 6 b, 6 c 

[0 0 18] A a, 7-7«^<Z)««IL, « 

iHSJEVd d(DMM? "Vtn+Vtp" JgjC±-\±# 
LT/N^y 7X1EV b b^^tna NMOS 

h7>yX^4b^^b«PMOSh7>yX^5^t 
>U m^jy— Hn 1 2CO^S *7W M l/^;Hi, NM 
OS h^>i^X^4 a£:frLT:/Jl^*>$ft*. 21 CO 

x — >6a, 6 b, 6 c^^lftS 'Vvf" (MM 

[0 0 19] MMT^<i, ^>A-^6a, 6 
b, 6 cttNMOS h7>/X^PMOS b7>i? 

ftftHIgWty 7 T U >^ffl*-r5»:»©*>©T?**. 

a, 6 b, 6cfiONMOSh7>yX^WPMOS 
30 h7>i?X$><D^**M$ y iIS©fcco£r)&+fgS< 

[0 0 2 0] 

u-fe* hfi^-^r^-r^eii^pJtg^^^o 
[0ffi©f8¥&ISeJ] 

[01] tt*OA«7— Ty^U-fey h«*WB*l§r»©[3 
40 [H23 *»Wl:«k5A7-7y^Uty hfs^§g±[Hl 
[0 3] ^ 2 fc^Lfc/t?— 7y:/y-fe3> hff^^iHl 

1, 2 ^7y^fS 

3 PMOSh7>yX^ ffilMOSh7>yX^) 

4 a, 4 b, 5 uty bm^mijmm^m 

n 1 2 ffi*y-K OJ-fe* h»i?Httrt» 
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